Mode of action of thyroid tumor formation in the male Long-Evans rat administered high doses of alachlor.
Chronic administration of alachlor in the diet at a level of 126 mg/kg/day has previously been shown to cause an increase in benign thyroid follicular cell tumors in male Long-Evans rats. Studies were conducted to elucidate the mechanism of the alachlor-induced thyroid tumors in the male rat by evaluating changes in parameters that are collectively associated with a hormonally mediated mode of action for thyroid neoplasia. Male Long-Evans rats were administered 126 mg alachlor/kg body wt/day via the diet for up to 120 days. One group of animals was removed from alachlor-treated diet after 60 days and received untreated diet for an additional 60 days. Liver and thyroid weights and serum levels of triiodothyronine (T3), thyroxine (T4), and thyroid-stimulating hormone (TSH), as well as hepatic uridine diphosphate glucuronosyl transferase (UDPGT) activity, were determined at 7, 14, 28, 60, and 120 days of treatment. Liver and thyroid weights, hepatic UDPGT activity, and circulating levels of TSH were significantly increased in animals administered alachlor. These increases were seen as early as 7 days after alachlor administration. Circulating levels of T4 in alachlor-treated animals were significantly decreased compared with controls at 7 days, but had returned to control levels by 60 days. T3 levels were elevated at all time points except at 28 days. The changes in TSH and T3 levels, hepatic UDPGT activity, and liver weights were all reversible on elimination of alachlor from the diet. Thyroid weights did not completely return to control levels after removal of alachlor from the diet, although some recovery was evident. The results of this study clearly suggest that alachlor-induced thyroid neoplasia, observed in previous chronic bioassays with alachlor, was associated with increases in circulating TSH levels. Increased metabolism of T4 via hepatic enzymatic conjugation (i.e., T4-UDPGT) appeared to be responsible for the increased TSH levels. These effects were shown to be reversible on cessation of exposure to alachlor. In summary, evidence is presented for a hormonally mediated process for the development of thyroid follicular cell tumors.